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Shock Absorbing Type Steering Device for Vehicles and 
Method of Producing the Same 

Background of the Invention 

5 Field of the Invention 

The present invention relates to a shock absorbing 
type steering device to be employed for absorbing a shock 
which will attack a driver in the event of collision of 
vehicles, and a method of producing the same. 
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Description of the Related Art 

There has been heretofore used a shock absorbing 
type steering device having a first column in a cylindrical 
shape and a second column in a cylindrical shape which is 

15 press fitted into an opening at one end of the first 
column, and adapted to absorb a shock in the event of 
collision of a driver with a steering wheel mounted on a 
steering shaft which is covered with the two columns, by 
relative movements of the two columns in an axial 

20 direction. 

In the shock absorbing type steering device as 
described above, the shock will be absorbed by friction 
force acting between the two columns when the first column 
and the second column move in an axial direction relative 

25 to each other. Therefore, in case where such shock 
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absorbing type steering devices are manufactured in mass 
production, variations in loads of press fitting the second 
column to the first column corresponding to the friction 
force between the two columns must be minimized, so that 
5 the shock can be appropriately absorbed. Such variations 
in the press fitting loads can be minimized by decreasing 
dimensional tolerance of an inner diameter of the first 
column or an outer diameter of the second column. However, 
in order to decrease such dimensional tolerance, it is 

10 necessary to accurately work with an inner periphery of the 
first column or an outer periphery of the second column, 
and working cost will be increased. 

Under the circumstances, it is considered that the 
first column is provided with swaged parts which are 

is arranged in a row in a circumferential direction of the 
column on a peripheral wall thereof, respectively at two 
positions spaced in an axial direction of the column, and 
thereafter, the second column is press fitted into an 
opening at one end of the first column so as to press the 

20 two columns to each other by way of the swaged parts 
(Patent document No. 1) . Because it is easier to 
accurately swage so that the dimensional tolerance of 
swaging depth may be decreased, as compared with a case of 
accurately working with the inner periphery of the first 

25 column or the outer periphery of the second column, 
variations in the press fitting loads can be minimized at a 
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low cost. 

[Patent Document No. 1] 

Japanese Patent Publication No. JP-A-10-203381 
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However, in the conventional structure in which the 
swaged parts have been formed as described above, it has 
been impossible to sufficiently decrease those variations 
in the press fitting loads. Specifically,, in the 

10 conventional structure, there have been formed swaged parts 
101a, 101b which are arranged in a row in a circumferential 
direction of the column, on a peripheral wall of a first 
column 101 made of steel, respectively at two positions 
spaced in an axial direction of the column, as shown in 

is Fig. 6, and thereafter, a second column 102 made of steel 
has been press fitted into an opening 101A at one end of 
the first column 101. In this case, a diameter D of a 
circle defined by tip ends of the swaged parts 101a 
positioned close to the opening 101A has been made equal to 

20 a diameter D of a circle defined by tip ends of the swaged 
parts 101b positioned remote from the opening 101A. 

Fig. 7 is a graph showing relation between strokes 
and press fitting loads of the second column 102 with 
respect to the first column 101 on occasion of press 

25 fitting in the conventional case, as results obtained in 
five samples. In this case, the swaged parts 101a, 101b 
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were formed at eight positions in a circumferential 
direction, respectively at two positions spaced in an axial 
direction of the column. An inner diameter Dl of the first 
column 101 was 34.06mm, an outer diameter D2 of the second 
5 column 102 was 33. 115mm, the diameter D of the circles 
defined by the tip ends of the swaged parts 101a, 101b was 
31.82mm, a thickness of each of the columns 101, 102 was 
2.0mm, an axial length L of each of the swaged parts 101a, 
101b was 13.8mm, a distance LI from the opening 101A to the 

10 swaged parts 101a close to the opening was 2.6mm, and a 
distance L2 from the opening 101A to the swaged parts 101b 
remote from the opening was 49.6mm. The press fitting 
loads in the five samples have slightly increased when the 
swaged parts 101a at the position close to the opening 101A 

is of the first column have been pressed onto the outer 
periphery of the second column 102, and have largely 
increased when the swaged parts 101b at the position remote 
from the opening 101A have been pressed onto the outer 
periphery of the second column 102. It has been recognized 

20 that when the swaged parts 101b at the position remote from 
the opening 101A have been pressed onto the outer periphery 
of the second column 102, variations in the press fitting 
loads have amounted to 300N at most. An object of the 
present invention is to provide a shock absorbing type 

25 steering device in which such variations in press fitting 
loads can be decreased, and a method of producing the same. 
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Summary of the Invention 

According to the invention, there is provided a 
shock absorbing type steering device comprising a first 
5 column in a cylindrical shape, and a second column in a 
cylindrical shape which is press fitted into an opening at 
one end of the aforesaid first column, at least one of the 
aforesaid first column and aforesaid second column being 
provided with swaged parts which are formed on a peripheral 

10 wall thereof at a plurality of positions having intervals 
in a circumferential direction of the column, respectively 
at a plurality of positions having intervals in an axial 
direction of the column, the first and second columns being 
pressed to each other by way of the aforesaid swaged parts, 

is whereby a shock in an event of collision of a driver with a 
steering member mounted on a steering shaft which is 
covered with the two columns is absorbed by relative 
movements of the two columns in the axial direction, 
characterized in that there is provided a difference in 

20 positions of tip ends of the aforesaid swaged parts in a 
diametrical direction of the column, between a position 
close to the opening at the end of the aforesaid first 
column and a position remote from the opening, so that a 
difference in mutual pressing forces of the two columns by 

25 way of the aforesaid swaged parts between the position 
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close to the opening and the position remote from the 
opening may become small. 

The inventors of the invention have investigated 
reasons for the variations in the press fitting loads when 
5 the second column 102 is press fitted to the first column 

101 in the conventional structure as shown in Fig. 6, and 
have come to achieve this invention. Specifically, in the 
conventional structure, a swaging depth of the swaged parts 
101a positioned close to the opening 101A of the first 

10 column has been made equal to a swaging depth of the swaged 
parts 101b positioned remote from the opening 101A. 
Accordingly, in case where the second column 102 is press 
fitted into the opening 101A of the first column 101, since 
rigidity of the peripheral wall of the first column 101 

15 becomes smaller as approaching the opening 101A, mutual 
pressing forces between the columns 101 and 102 by way of 
the swaged parts 101a close to the opening 101A is smaller 
than the mutual pressing forces between the columns 101 and 

102 by way of the swaged parts 101b remote from the opening 
20 101A. In other words, the press fitting loads are larger 

at the position remote from the opening 101A than at the 
position close to the opening 101A, and the variations in 
the press fitting loads will be increased, as the press 
fitting loads themselves become larger. This means that 
25 unbalanced shares of the press fitting loads between the 
swaged parts 101a positioned close to the opening 101A and 
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the swaged parts 101b positioned remote from the opening 
101A have been a reason for the variations in the press 
fitting loads. 

By contrast, according to the invention, a 
5 difference between the mutual pressing forces of the two 
columns by way of the swaged parts close to the opening of 
the first column and the mutual pressing forces of the two 
columns by way of the swaged parts remote from the opening 
is made small.. With this structure, the shares of the 

10 press fitting loads can be equalized between the swaged 
parts close to the opening of the first column and the 
swaged parts remote from the opening of the first column, 
and the variations in the press fitting loads relative to 
the friction force between the two columns which is 

is necessary for absorbing a shock can be decreased. In 
addition, this can be attained only by providing a 
difference in positions of the tip ends of the swaged parts 
in a diametrical direction of the column, between the 
position close to the opening of the first column and the 

20 position remote from the opening, and therefore, the 
variations in the press fitting loads can be easily and 
reliably decreased. 

Preferably, regions in which the aforesaid swaged 
parts are formed and regions to be pressed by the aforesaid 

25 swaged parts in the aforesaid first column and aforesaid 
second column are along a cylindrical face having a 
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constant diameter, in a state prior to formation of the 
aforesaid swaged parts, and swaging depths of the aforesaid 
swaged parts are made larger at the position close to the 
opening at the end of the aforesaid first column than at 
the position remote from the opening. 

In this manner, the variations in the press fitting loads 
which are necessary for absorbing a shock can be easily 
decreased. 

On occasion of producing the shock absorbing type 
steering device according to the invention, the aforesaid 
second column is preferably press fitted into the opening 
at the end of the aforesaid first column, after the 
aforesaid swaged parts have been formed. In this manner, 
it is possible to confirm, on occasion of assembling, the 
press fitting loads corresponding to the friction force 
between the two columns which is necessary for absorbing a 
shock, and quality of the product can be reliably 
maintained. 

Brief Description of the Drawings 

Fig. 1 is a side view of a shock absorbing type 
steering device in an embodiment of the invention; 

Fig. 2 is a side view of a first column and a 
second column of the shock absorbing type steering device 
in the embodiment of the invention; 
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Fig. 3 is a cross sectional view of the first 
column and the second column of the shock absorbing type 
steering device in the embodiment of the invention; 

Fig. 4 is a longitudinal sectional view of the 
5 first column and the second column of the shock absorbing 
type steering device in the embodiment of the invention; 

Fig. 5 is a graph showing relation between strokes 
and press fitting loads of the second column on occasion of 
press fitting into the first column in the shock. absorbing 
10 type steering device in the embodiment of the invention; 

Fig. 6 is a longitudinal sectional view of a first 
column and a second column of the conventional shock 
absorbing type steering device; and 

Fig. 7 is a graph showing relation between strokes 
15 and press fitting loads of the second column on occasion of 
press fitting into the first column in the conventional 
shock absorbing type steering device. 

In the figures, the reference numeral 4 refers to 
a steering shaft; 5 to a steering wheel; 7 to a first 
20 column; 7A an opening at one end; 8 to a second column; and 
each of 40a and 40b to a swaged part. 

Detailed Description of the Preferred Embodiments 

A shock absorbing type steering device 1 as shown 
in Fig. 1 includes a cylindrical column 3 supported by a 
25 vehicle body 2, a steering shaft 4 supported by the column 
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3, and a steering wheel 5 which functions as a steering 
member mounted on the steering shaft 4. The column 3 has a 
first column 7 made of steel in a stepped cylindrical shape 
and a second column 8 made of steel in a stepped 
cylindrical shape whose one end portion is adapted to be 
press fitted into an opening 7A at one end of the first 
column 7. The steering shaft 4 is covered with the first 
column 7 and the second column 8, and includes a first 
shaft 11 which is supported by the first column 7 by way of 
a first bearing 10 and a second shaft 13 which is supported 
by the second column 8 by way of a second bearing 12. 

The steering wheel 5 is mounted on one end of the 
first shaft 11. The other end of the first shaft 11 and 
one end of the second shaft 13 are engaged with each other 
in such a manner that rotation can be transmitted to each 
other and relative movements in an axial direction may be 
possible, due to their noncircular shapes in cross section, 
for example. Wheels are connected to the other end of the 
second shaft 13 by way of steering gears such as rack- 
pinion type steering gears. With this structure, rotation 
of the steering wheel 5 is transmitted to the wheels from 
the steering shaft 4 by way of the steering gears, thereby 
to change a steering angle. 

A retaining ring 15 fitted around the first shaft 
11 is in contact with an inner ring of the first bearing 
10, and an outer ring of the first bearing 10 is in contact 



10 



with a step 7a which is formed on an inner periphery of the 
first column 7. In this manner, the first shaft 11 and the 
first column 7 can move in association along an axial 
direction toward the wheels. 
5 The first column 7 is connected to the vehicle body 

2, and the connection will be released by a shock in the 
event of collision of a driver with the steering wheel 5. 
In the present embodiment, an upper bracket 21 is fixed to 
the first column 7, and the upper bracket 21 is connected 

10 to a connecting member 22 fixed to the vehicle body 2 by 
means of a pin 23 made of synthetic resin. When the pin 23 
is broken by an action of the shock, the connection will be 
released. When the connection has been released, the first 
column 7 can relatively move toward the wheels with respect 

15 to the vehicle body 2 along the axial direction. 

The second column 8 is fixed to the vehicle body 2 
by way of a lower bracket 9. Accordingly, due to a shock 
in the event of collision of the driver with the steering 
wheel 5, the first shaft 11 and the first column 7 

20 relatively move in association in the axial direction with 
respect to the vehicle body 2, the first shaft 11 
relatively moves in the axial direction with respect to the 
second shaft 13, and the first column 7 relatively moves in 
the axial direction with respect to the second column 8. 

25 There is provided a shock absorbing mechanism 30 

for absorbing a shock in the event of collision of the 
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driver with the steering wheel 5, by relative movements in 
the axial direction of the first column 7 and the second 
column 8. Specifically, as shown in Figs. 2 and 3, the 
first column 7 is provided on its peripheral wall with 
5 swaged parts 40a, 40b at a plurality of positions having an 
interval I in the axial direction of the column, 
respectively at two positions in this embodiment, and at a 
plurality of positions having intervals in the 
circumferential direction of the column, at eight positions 

10 having an equal interval in the circumferential direction 
of the column in this embodiment. Relative positions in 
the circumferential direction of the swaged parts 40a 
positioned close to the opening 7A at one end of the first 
column 7 with respect to the first column 7 and relative 

is positions in the circumferential direction of the swaged 
parts 40b positioned remote from the opening 7A with 
respect to the first column 7 are made equal to each other. 

The swaged parts 40a and 4 0b are formed by swaging the 
peripheral wall of the first column 7 from outside so as to 

20 protrude inwardly. After the swaged parts 40a, 40b have 
been formed, the second column 8 is press fitted into the 
opening 7A at the end of the first column 7. As the 
results, the two columns 7, 8 are pressed to each other by 
way of the swaged parts 40a, 40b, and a friction force is 

25 exerted between the two columns 7, 8 when the two columns 
7, 8 relatively move in the axial direction, thereby 
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enabling the above described shock to be absorbed. 

As shown in Fig. 4, there is provided a difference 
in positions of the tip ends of the swaged parts 40a, 40b 
in a diametrical direction of the column, between the 
position close to the opening 7A at the end of the first 
column 7 and the position remote from the opening 7A, so 
that a difference in the mutual pressing forces of the two 
columns 7, 8 by way of the swaged parts 40a, 40b between 
the position, close to the opening 7A and the position 
remote from the opening 7A may become small. In the 
present embodiment, a region in the first column 7 in which 
the swaged parts 40a, 40b are formed and a region in the 
second column 8 to be pressed with the swaged parts 40a, 
40b are along a cylindrical face having a constant diameter 
before the swaged parts 40a, 40b are formed, and a swaging 
depth of the swaged parts 40a at the position close to the 
opening 7A is made larger than that of the swaged parts 4 0b 
at the position remote from the opening 7A. In this 
manner, a diameter Da of a circle defined by the tip ends 
of the swaged parts 40a at the position close to the 
opening 7A at the end of the first column 7 is made smaller 
than a diameter Db of a circle defined by the tip ends of 
the swaged parts 40b at the position remote from the 
opening 7A. In the present embodiment, the swaging depths 
of the swaged parts 40a at the position close to the 
opening 7A are equal to each other, and also, the swaging 



depths of the swaged parts 4 0b at the position remote from 
the opening 7A are equal to each other. 

Fig. 5 is a graph showing relation between strokes 
and press fitting loads of the second column 8 with respect 
5 to the first column 7 on occasion of press fitting in the 
above described embodiment, as the results obtained in four 
samples. An inner diameter Dl of the first column 7 is 
34.1mm, an outer diameter D2 of the second column 8 is 33. 
115mm, the diameter Da of the circle defined by the tip 

10 ends of the swaged parts 40a at the position close to the 
opening 7A is 32.44mm, the diameter Db of the circle 
defined by the tip ends of the swaged parts 4 0b at the 
position remote from the opening 7A is 32.52mm, a thickness 
of each of the columns 7, 8 is 2mm, an axial length L of 

15 each of the swaged parts 40a, 40b is 13.8mm, a distance LI 
from the opening 7A to the swaged parts 4 0a close to the 
opening 7A is 2.6mm, and a distance L2 from the opening 7A 
to the swaged parts 40b remote from the opening 7A is 
49.6mm. The press fitting loads in the four samples 

20 increase when the swaged parts 4 0a at the position close to 
the opening 7A at the end of the first column 7 are pressed 
onto the outer periphery of the second column 8, and 
increase to the substantially same extent when the swaged 
parts 4 0b at the position remote from the opening 7A are 

25 pressed onto the outer periphery of the second column 8. 
When the swaged parts 40b at the position remote from the 
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opening 7A are pressed onto the outer periphery of the 
second column 8, variations in the press fitting loads are 
less than 200N at most, and it has been confirmed that the 
variations in the press fitting loads have decreased as 
compared with the conventional case. 

According to the above described structure, the 
difference between the mutual pressing forces of the two 
columns 7, 8 by way of the swaged parts 40a close to the 
opening 7A at the- end of the first column 7 and the mutual 
pressing forces of the two columns 7, 8 by way of the 
swaged parts 40b remote from the opening 7A is made small. 
With this structure, the shares of the press fitting loads 
can be equalized between the swaged parts 40a close to the 
opening 7A at the end of the first column 7 and the swaged 
parts 4 0b remote from the opening 7A, and the variations in 
the press fitting loads corresponding to the friction force 
between the two columns 7, 8 which is necessary for 
absorbing a shock can be decreased. In addition, this can 
be attained only by providing a difference in the positions 
of the tip ends of the swaged parts 40a, 40b in the 
diametrical direction of the column, between the position 
close to the opening 7A at the end of the . first column 7 
and the position remote from the opening 7A, and therefore, 
the variations in the press fitting loads can be easily and 
reliably decreased. Particularly, due to the structure as 
in the above described embodiment in which it would be 



sufficient to provide only the difference between the 
swaging depths of the swaged parts 4 0a and 40b, the 
variations in the press fitting loads can be more easily 
decreased. Moreover, by press fitting the second column 
into the opening 7A at the end of the first column 7 after 
the swaged parts 40a, 40b have been formed, it is possible 
to confirm, on occasion of assembling, the press fitting 
loads corresponding to the friction force between the two 
columns 7, 8 which is necessary for absorbing a shock, and 
quality of the product can be reliably maintained. 

The invention is not limited to the above described 
embodiment . 

For example, the swaged parts may be formed 
respectively at three positions or more having intervals in 
the axial direction of the column. Number of the swaged 
parts to be formed respectively at a plurality of positions 
having intervals in the axial direction of the column is 
not limited too. In case where the swaged parts are formed 
respectively at three positions or more having intervals in 
the axial direction of the column, the swaging depth of the 
swaged parts formed in the first column at the closest 
position to the opening of the first column may be made 
larger than the swaging depth of the swaged parts formed in 
the first column at the other positions remote from the 
opening of the first column. Alternatively, the swaging 
depths may be made gradually larger as departing from the 



opening. 

Although the swaged parts are formed on the 
peripheral wall of the first column in the above described 
embodiment, the swaged parts which are arranged in a row in 
5 the circumferential direction of the column may be formed 
on the peripheral wall of the second column respectively at 
a plurality of positions having intervals in the axial 
direction of the column, along with the swaged parts on the 
peripheral wall of the first column or instead . of the 
10 swaged parts on the peripheral wall of the first column. 
In case where the swaged parts are formed on the peripheral 
wall of the second column, the peripheral wall may be 
swaged from inside so as to protrude outwardly. In this 
case, a diameter of a circle defined by the tip ends of the 
is swaged parts at the position close to the opening at the 
end of the first column may be made larger than a diameter 
of a circle defined by the tip ends' of the swaged parts at 
the position remote from the opening. 

Moreover, the swaging depth of only a portion of 
20 the swaged parts but not all the swaged parts at the 
position close to the opening of the first column may be 
made larger than the swaging depth of the swaged parts at 
the position remote from the opening of the first column. 

Further, the swaging depth of the swaged parts 
25 formed in the first column may be made equal at both the 
positions close to and remote from the opening of the first 
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column, and at the same time, the diameter of the first 
column before the swaged parts are formed may be made 
smaller at the position close to the opening than at the 
position remote from the opening. Alternatively, the 
swaging depth of the swaged parts formed in the second 
column may be made equal at both the positions close to and 
remote from the opening of the first column, and at the 
same time, the diameter of the second column before the 
swaged parts are formed may be made larger at the position 
close to the opening than at the position remote from the 
opening. In short, it would be sufficient that there is 
provided a difference in the positions of the tip ends of 
the swaged parts in the diametrical direction of the 
column, between the position close to and the position 
remote from the opening, so that the difference in the 
mutual pressing forces of the two columns by way of the 
swaged parts between the position close to the opening at 
the end of the first column and the position remote from 
the opening may become small. 

According to the shock absorbing type steering 
device and the method of producing the same in the 
invention, the variations in the press fitting loads 
corresponding to the friction force between the two columns 
can be easily and reliably decreased, whereby the shock can 
be appropriately absorbed by the relative movements of the 
two columns in the axial direction. 
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